Follicular Hormonal Changes and Oocyte Quality in Heifers That Exhibited an LH Surge,
no LH Surge, or in Which the LH Surge Was Suppressed With Progestin by Ferrell, Calvin L. & Jenkins, Thomas G.
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Roman L. Hruska U.S. Meat Animal Research 
Center 
U.S. Department of Agriculture: Agricultural 
Research Service, Lincoln, Nebraska 
1993 
Follicular Hormonal Changes and Oocyte Quality in Heifers That 
Exhibited an LH Surge, no LH Surge, or in Which the LH Surge Was 
Suppressed With Progestin 
Calvin L. Ferrell 
U.S. Meat Animal Research Center 
Thomas G. Jenkins 
U.S. Meat Animal Research Center 
Follow this and additional works at: https://digitalcommons.unl.edu/hruskareports 
 Part of the Animal Sciences Commons 
Ferrell, Calvin L. and Jenkins, Thomas G., "Follicular Hormonal Changes and Oocyte Quality in Heifers 
That Exhibited an LH Surge, no LH Surge, or in Which the LH Surge Was Suppressed With Progestin" 
(1993). Roman L. Hruska U.S. Meat Animal Research Center. 136. 
https://digitalcommons.unl.edu/hruskareports/136 
This Article is brought to you for free and open access by the U.S. Department of Agriculture: Agricultural Research 
Service, Lincoln, Nebraska at DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in 
Roman L. Hruska U.S. Meat Animal Research Center by an authorized administrator of DigitalCommons@University 
of Nebraska - Lincoln. 
Follicular Hormonal Changes and Oocyte Quality in Heifers That Exhibited an LH Surge,
no LH Surge, or in Which the LH Surge Was Suppressed With Progestin
Calvin l. Ferrell and Thomas G. Jenkins 1
Introduction
The mechanismsthatcontrolfolliculardevelopment,
oocytematurationand ovulation,are complexand poorly
understood in farm animals. Superovulation via
gonadotrophinstimulationof the ovariesprovidesa model
to study follicular developmentand ovulation and the
endocrine interactionsat the follicle level. This study
focusedon the importanceof luteinizinghormone(LH) in
folliculardevelopment,hormonalsecretion,and ovulation.
The objectivesof thisstudywereto describedifferencesin
follicular development,hormonalsecretion,and oocyte
qualityin superovulatedheifersthatexhibiteda normalLH
surge,no LH surge,and in whichthe LH surgewas sup-
pressedwitha progestinimplant.
Materialsand Methods
Crossbredheifers(n=137)weresynchronizedtoestrus
withprostaglandinF2a(PGF2c:x)andsuperovulatedwithfol-
liclestimulatinghormone(FSH-P). Animalsweredivided
into threetreatmentgroupsto consist of 1) animalsthat
exhibitedan LH surge(n =86),2) animalsthathadno LH
surge(n =23),and3) animalsin whichthe LH surgewas
suppressedwitha progestinimplant(Norgestomet,n =28)
insertedin the ear 12 hr priorto the initialprostaglandin
injection. Animalswereovariectomizedevery 12 hr after
the prostaglandininjection(n = 7-9/time,12-108hr post
PGF2a)' Animalsimplantedwithprogestinwereovariec-
tomizedat72,84,96,and108hrpostPGF2a' Postovula-
toryfollicularchangesinvolvingatresiaweremonitoredby
ovariectomizinganimalsat 192and240hrpostPGF2a (n=
34). Follicularfluidwas collectedafterfolliclesweremea-
suredforsize. Oocyteswerecentrifugedfromthefluidand
evaluatedforviability.
Results
In theheifersthatexhibitedan LH surge,follicularprog-
esterone and estradiol were increased (Figs. 1 and 2;
p<.05),particularlyat thetimeof the LH surge(x =45 hr).
Follicularfluidglycosaminoglycans(GAG)wereincreasedin
animalsnotexhibitingan LH surge,primarilyin the small-
and medium-sizefollicles(Fig. 3). Follicularprogesterone
and estradiolconcentrationsincreasedwithfollicularsize
whereasglycosaminoglycansdecreasedinconcentrationas
follicles increasedin size (Figs. 1-3). Follicularproges-
teroneconcentrationswere increasedin animalsthatdid
'Wise is a researchanimalphysiologistand Maurerwas a researchani-
malphysiologist,ReproductionResearch Unit,MARC.
notshowan LH surgeas comparedto thetreatmentgroup
thathad the LH surge inhibitedwith progestinimplants.
Follicularestradioland glycosaminoglycanconcentrations
weresimilarin the no LH surgegroupand the progestin-
implantedgroup. Oocyterecoverywas 77%. Oocytequal-
itywas poorestin small-sizefolliclesandbest in the large-
size follicles(Table1). The LH surgetreatmentgrouphad
the highest quality of oocytes whereas the progestin-
implantedanimalshad the poorestqualityoocytes(22%
viable).Oocytequalityfromfolliclesintothenextcycle(day
4, 6)was verylow (16-30%viable)andpresumablyindica-
tiveof aspectsof follicularatresia. Estrogenand proges-
teroneconcentrationsremainedlow in these folliclesbut
glycosaminoglycanconcentrationsincreased,also indica-
tiveofatresia.
Discussion
Increasesin progesteronealterthe releaseof pituitary
LH andsubsequentlyinhibitboththesteroidogenicfunction
and ovulationas indicatedin the progestin-implantedani-
mals. Also,animalsinwhichnoLH surgewasdetecteddue
to handlingand blood samplingduring the experiment
(21%) hadalteredsteroidogenesis(Figs.1-2),noovulation,
anddecreasedoocyteviability(Table1),butperipheralcir-
culatingconcentrationsof progesteronewere notdifferent
fromthosein animalsthatexhibitedan LH surgeand later
ovulation.The LH stimulationduringthe estrualperiodis
also importantfor oocytematuration.In animalsin which
theLH surgewassuppressed(progestinimplanted),oocyte
quality was low. Animals in which no LH surge was
detectedhad intermediateviabilityof oocytes,and thus
probablyreceivedsomeLH stimulationbut insufficientfor
completedevelopmentandovulation.Glycosaminoglycans
canbe usedas a biochemicalmarkerforatresiaof follicles,
but also high concentrationsof follicularglycosaminogly-
cansare relatedto low in vitrofertilizationrates. Highcon-
centrationsof glycosaminoglycansnoted particularlyin
small-size follicles were related to quality (viability)of
oocytesin all treatments.Furtherstudieson theovulatory
events that relatedto follicularsteroidogenesis,oocyte
developmentand maturation,and ovulationwill definethe
criticaleventsassociatedwithfolliculardevelopmentand
helprefinetechniquesthatproducethe maximumnumber
ofqualityoocytes/embryos.
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Table 1-Percentage of viableoocytes0
0
Hourspostprostaglandini jection
Treatment 12 24 36 48 60 72 84 96 108 192(4)' 240(6)
<5 mmdiameter (n =716\
LH surge 75.5:!:11.6b 39.9:!:8.6 59.2:!:7.8 67.9:!:15.8 28.5:!:9.7 29.1:!:12.3 42.1:!:12.0 66.3:!:11.2 77.9:!:20.2 35.O:t 8.4 1.O:t3.3
No LH surge 85.7:!:4.1 52.4:!:18.2 90.7:!:16.9" 7.3:!: 9.0c 31.5:l:18.7c 37.9:!:12.9"
Norgestomet implanted 54.4:!:5.8c,d 37.6:!:5.7d 21.4:!: 5.& 24.2:!:6.3c 0.0
5-8 mm diameter (n =441\
LH surge 54.9:!:6.6 65.7:!:8.2 29.3:!:8.7 67.8:!:12.5 84.6:t 9.8 97.2:!:10.2 80.9:!:12.1 70.9:!:13.8 17.4:!:19.6 24.O:t12.6 23.3:!:9.1
NoLH 28.6:!:16.6c 57.6:!:16.2 68.O:t14.5 63.5:l:14.4b 69.8:!:18.4 65.7:!:11.9 30.O:t24.3
Norgestomet implanted 36.7:!:6.7c.d 29.2:!: 7.()c.d22.5:!: 7.2c.d 20.8:!:6.()c.d
>8 mm diameter (n =528\
LH surge 53.6:!: 7.1 57.7:!:5.5 82.6:!:8.3 67.8:!:9.7 66.6:!:5.4 96.6:t13.8 98.7:!:20.3 70.5:!:22.9 17.4:!:38.0 5.6:!:29.0 11.3:!:9.4
NoLH 68. 5:!:10.8 76.6:!:9.7 72.2:!:14.3 22.9:!:13.3- 56.4:!: 9.0 18.5:!:26.0 100.0
Norgestomet implanted 16.7:!:7.5c.d 19.3:!:5.& 19.7:!:7.8c.d 19.5:1:6.4
· Dayofsubsequentestrouscycle( ).
b Tune12-36hrsameforLHandnoLHsurgegroups.
c LHYSnoLHorNotgestometimplanted,p<.05.
d NoLHYSNorgestometimplanted,p<.05.
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Figure 2 - Changesin follicularfluidestradiolconcentrationsin
small.(4mmdia),medium-(>4 8 mmdia),andlarge-sized
follicles(>8 mmdia)inanimalsexhibitinganovulatoryLH
surge(a)andnoLHsurge(b)afterprostaglandinF2ainjection.
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figure 3 - Changes in follicular fluid glycosamlnoglycans (GAG) concentra-
tionsinsmall-(4mmdial,medium-(>4 8 mmdla),andlarge-sizedfolli-
cles (>8 mmdial in animalsexhibitinganovulatoryLH surge(a)andno
LH surge(b)afterprostaglandinF2a injection.
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